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CAMMING DRIVE PULLEY FOR ELECTRIC
POWER STEERING SYSTEM

FIELD OF THE INVENTION

The embodiments disclosed herein relates to power steer-
ing systems and, more particularly, to an electric power
steering camming drive pulley.

BACKGROUND

A power steering system may be provided with a power
steering mechanism that 1s movably positioned relative to a
housing during an assembly process. The power steering
mechanism 1s movably positioned to enable other assembly
processes to occur prior to final assembly. Upon completion
ol the other assembly processes, the power steering mecha-
nism 1s finally positioned relative to the housing. Servicing,
of the power steering mechanism may vary the tension or the
engagement between other components of the power steer-
ing system that may influence performance of the power
steering system.

Prior systems include two toothed pulleys and one smooth
idler wheel combined with a synchronous belt. The drive
pulley and the driven pulley spacing 1s fixed within the rack
housing so the idler wheel contains a camming device to
adjust belt tension. Once the desired belt tension 1s achieved,
the 1dler cam 1s locked in position with a threaded fastener.
The drnive pulley has a female spline that engages a male
spline on the power pack motor shait. However, the reverse
configuration 1s contemplated. The drive pulley 1s supported
radially on both ends 1n the rack housing with ball bearings.
The ball bearings are press fit to the drive pulley and the
bearing closest to the pinion i1s retained axially to the
housing between a bearing bore and a beveled retaining ring.
The above-described system allows for the factory set belt
tension to remain unchanged 1n the event the power pack 1s
replaced during a service operation.

The prior systems require an additional component, spe-
cifically the 1dler cam/pulley, to allow for adjustment of belt
tension. The prior systems remove the possibility of motor
shaft t1lt induced belt drive misalignment, but 1s subject to
misalignment due to bearing bore oflsets. The drive pulley
design requires two bearings, which means each bearing has
an excess load capacity.

SUMMARY

According to one aspect of the disclosure, a power
steering system 1ncludes a rack housing arranged to receive
a longitudinally displaceable rack member. The system also
includes an assist cover connected to the rack housing, the
rack housing and the assist cover defining a cavity. The
system further includes an assist assembly at least partially
disposed within the cavity. The assist assembly i1ncludes a
power pack connected to the rack housing, the power pack
having a power pack shaft extending therefrom. The assist
assembly also includes a drive pulley coupled to the power
pack shaft. The assist assembly further includes a single
bearing disposed within a bore defined by the drive pulley.
The assist assembly yet further includes a mechanical fas-
tener coupling the drive pulley to the assist cover. The assist
assembly also includes a driven pulley disposed about the
rack member.

According to another aspect of the disclosure, a power
steering system assist assembly disposed within a cavity
defined by a rack housing and an assist cover 1s provided.
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The assist assembly includes a power pack connected to the
rack housing, the power pack having a power pack shaft
extending therefrom. The assist assembly also includes a
drive pulley coupled to the power pack shait. The assist
assembly further includes a bearing disposed within a bore
defined by the drive pulley. The assist assembly yet further
includes a mechanical fastener coupling the drive pulley to
the assist cover, wherein the bore of the drive pulley includes
a central axis and the mechanical fastener includes a fastener
axis, wherein the central axis 1s offset from the fastener axis.

These and other advantages and features will become
more apparent from the following description taken in
conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter that 1s regarded as the present disclo-
sure 1s particularly pointed out and distinctly claimed 1n the
claims at the conclusion of the specification. The foregoing
and other features, and advantages of the present disclosure
are apparent from the following detailed description taken 1n
conjunction with the accompanying drawings in which:

FIG. 1 1s a cross-sectional view of a portion of a power
steering system according to an aspect of the disclosure; and

FIG. 2 1s an elevational schematic view of a drive pulley
of the power steering system.

DETAILED DESCRIPTION

Referring now to the Figures, the present disclosure waill
be described with reference to specific embodiments, with-
out limiting same. It 1s to be understood that the disclosed
embodiments are merely exemplary of the present disclosure
that 1s embodied i1n various and alternative forms. The
Figures are not necessarily to scale, as some features may be
exaggerated or minimized to show details of particular
components. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as limiting,
but merely as a representative basis for teaching one skilled
in the art to employ the present disclosure.

Referring to FIG. 1, illustrated 1s a power steering system
10, such as an electric power steering system, which may be
used 1n conjunction with a motor vehicle. The power steer-
ing system 10 includes a rack housing 12 and a power
steering assist system 14. A longitudinally displaceable rack
member 16 at least partially extends through the rack
housing 12. The rack member 16 1s operatively connected to
a driven pulley 32 to facilitate translation or displacement
along a longitudinal axis A relative to the rack housing 12 to
facilitate the pivoting of at least one vehicle wheel (not
shown).

The power steering assist system 14 may include an assist
cover 18, a power pack 20, and an assist assembly 22. The
assist cover 18 may be operatively connected to an end 23
of the rack housing 12. At least a portion of the rack housing
12 may extend into and/or through the assist cover 18. The
assist assembly 22 may be disposed within a cavity that 1s
defined between portions of the assist cover 18 and the rack
housing 12. The assist cover 18 may include a plurality of
features to rotatably support components of the assist assem-
bly 22 and/or the rack member 16.

The power pack 20 may be operatively connected to a
portion of the rack housing 12, as shown in FIG. 1, or the
power pack 20 may be operatively connected to a portion of
the assist cover 18 1n other embodiments. The power pack 20
may include an electric motor or the like that 1s disposed
within a motor housing. The power pack 20 may also include
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a power pack motor shaft 24 that extends from the power
pack 20 along an axis B that 1s disposed parallel to, but not
coaxial with, the longitudinal axis A along which the rack
member 16 extends.

The power pack motor shaft 24 1s coupled to a drive
pulley 30 in a splined manner to facilitate the transfer of
motor shaft torque from the power pack motor shait 24 to the
drive pulley 30. The power pack motor shaft 24 1s inserted
into a hollow end of the drive pulley 30 and 1s coupled
thereto 1n a splined or mechanically fastened manner.

The assist assembly 22 may be arranged to apply an assist
force from the power pack 20 to the rack member 16 to
tacilitate the pivoting articulation of at least one vehicle
wheel. The assist assembly 22 includes the drive pulley 30
and the driven pulley 32, such that the assist assembly 22 1s
a belt drive system. However, an 1dler (or idler pulley) 1s
notably absent from the embodiments of the overall assem-
bly disclosed herein. The driven pulley 32 1s disposed about
the rack member 16. The steering assist force may be
transterred from the drive pulley 30 to the driven pulley 32
through a belt 90 that extends about the drive pulley 30 and
the driven pulley 32.

Referring now to FIGS. 1 and 2, the drive pulley 30 1s
shown 1n greater detail in FIG. 2. The drnive pulley 30 1s
referred to herein as a camming drive pulley. The drive
pulley 30 1s plastic 1n some embodiments, but alternative
materials such as metal may be employed to form the drive
pulley 30 in other embodiments. A first end 70 of the drive
pulley 30 contains a split female spline compressed radially
with a steel band 72 and 1s configured to receive a male
spline portion of the power pack motor shaft 24 to form the
splined coupling described above for the transfer to torque
from the motor shaft 24 to the drive pulley 30 (FIG. 1). A
second end 74 of the drive pulley 30 contains a molded
flange 75 extending radially from an outer diameter 76 and
defines a bearing bore 78 with an inner diameter 80. A
bearing 82 1s pressed into the bearing bore 78 of the drive
pulley 30 and includes a cam disc integrated on an inner
surface 84 thereof to allow for tensioning of a belt 90 that
extends about the drive pulley 30 and the driven pulley 32.
The bearing cam disc 1s fastened to the assist cover 18 with
a threaded fastener 92.

As shown more clearly in FIG. 2, a central axis B of the
bearing bore 78 of the drive pulley 30 1s oflset from an axis
C of a bearing aperture 95 that the threaded fastener 92 that
1s disposed within. In other words, the aperture 95 of the
bearing 1s not centralized. The oflset relationship between
the bearing aperture axis C and the bearing bore axis B
maintains the desired belt tensioning. The degree to which
the axes B, C are oflset may vary depending upon the
particular application of use. In some embodiments, the
offset 1s at least 0.25 millimeters. In such an embodiment,
0.5 millimeters of total radial movement 1s permitted.
Regardless of the extent of the ofiset, it 1s to be understood
that the offset 1s intentional and calculated and 1s not
attributed to manufacturing processes or tolerances.

The embodiments disclosed herein eliminates the idler
that adds cost and friction to the belt drive. Additionally,
since only one ball bearing 1s used with the drive pulley 30,
the drive pulley 1s able to pivot around this bearing and
self-align to the driven pulley 32.

In other power pack systems, the belt tension may be reset
alter a power pack service procedure in which the power
pack 1s removed. The resetting of the belt tension may lead
to an mappropriately adjusted belt tension that may diminish
assist loads or may increase system iriction.
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The embodiments disclosed herein facilitate the belt ten-
sion to retain or maintain its original factory setting and
minimize belt tension variation even during servicing in
which the power pack 20 1s removed.

The embodiments disclosed herein also separate the
power pack 20 from the belt tensioning process, when
compared to other power pack systems. The separation of
the power pack 20 from the belt tensioning process enables
a service technician to only remove the old power pack,
clean the sealing surface, and attach the new power pack to
at least one of the rack housing 12 or the assist cover 18.
Therefore, a service technician may be inhibited from alter-
ing the factory belt tension setting and the system friction
and durability functions are protected.

Assembly of the power steering system 10 1s also
improved by enabling the belt tensioning to be performed
prior to the installation of the power pack 20 and/or the assist
cover 18. The pre-tensioning simplifies the assembly pro-
cess of the power steering system 10 while inhibiting
changes to the belt tension after installation of the power
pack 20.

While the present disclosure has been described in detail
in connection with only a limited number of embodiments,
it should be readily understood that the present disclosure 1s
not limited to such disclosed embodiments. Rather, the
present disclosure can be modified to incorporate any num-
ber of vanations, alterations, substitutions or equivalent
arrangements not heretofore described, but which are com-
mensurate with the spirit and scope of the present disclosure.
Additionally, while various embodiments of the present
disclosure have been described, 1t 1s to be understood that
aspects of the present disclosure may include only some of
the described embodiments. Accordingly, the present dis-
closure 1s not to be seen as limited by the foregoing
description.

Having thus described the mvention, 1t 1s claimed:

1. A power steering system comprising:

a rack housing arranged to receive a longitudinally dis-

placeable rack member;

an assist cover connected to the rack housing, the rack

housing and the assist cover defining a cavity; and

an assist assembly at least partially disposed within the

cavity, the assist assembly comprising;:

a power pack connected to the rack housing, the power
pack having a power pack shait extending thereirom;

a drive pulley coupled to the power pack shatft;

a single bearing disposed within a bore defined by the
drive pulley;

a mechanical fastener coupling the drive pulley to the
assist cover; and

a driven pulley disposed about the rack member.

2. The power steering system of claim 1, wherein the bore
of the drive pulley includes a central axis and the mechanical
fastener includes a fastener axis, wherein the central axis 1s
oflset from the fastener axis.

3. The power steering system of claim 2, wherein the
central axis 1s oilset from the fastener axis by at least 0.25
millimeters.

4. The power steering system of claim 1, wherein the
drive pulley 1s coupled to the power pack shaft with a spline
coupling.

5. The power steering system of claim 4, wherein the
drive pulley includes an aperture at an end of the drive
pulley with female splines and the power pack shatt includes
male splines that engage the female splines of the drive
pulley.
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6. The power steering system of claim 4, wherein the
drive pulley includes male splines and the power pack shaft
includes female splines.

7. The power steering system of claim 1, wherein the
drive pulley 1s formed of plastic.

8. The power steering system of claim 1, wherein the
drive pulley 1s formed of metal.

9. A power steering system assist assembly disposed
within a cavity defined by a rack housing and an assist cover,
the assist assembly comprising:

a power pack connected to the rack housing, the power

pack having a power pack shaft extending therefrom:;

a drive pulley coupled to the power pack shaft;

a bearing disposed within a bore defined by the drive

pulley; and

a mechanical fastener coupling the drnive pulley to the

assist cover, wherein the bore of the drive pulley
includes a central axis and the mechanical fastener
includes a fastener axis, wherein the central axis 1is

offset from the fastener axis.
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10. The assembly of claim 9, wherein the assembly
consists of a single bearing 1n contact with the drive pulley.

11. The assembly of claim 9, wherein the central axis 1s
oflset from the fastener axis by at least 0.25 millimeters.

12. The assembly of claim 9, wherein the drive pulley 1s
coupled to the power pack shait with a spline coupling.

13. The assembly of claim 12, wherein the drive pulley
includes an aperture at an end of the drive pulley with female
splines and the power pack shaft includes male splines that
engage the female splines of the drive pulley.

14. The assembly of claim 12, wherein the drive pulley
includes male splines and the power pack shait includes
female splines.

15. The assembly of claim 9, wherein the drive pulley 1s
formed of plastic.

16. The assembly of claim 9, wherein the drive pulley 1s
formed of metal.
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